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R wad off oFY St g | o S 9w Reaaondd afE wma
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farg-goofa s

Qo R R faesdl G | awse ¥ ofea W g 9w (e
qonfy e ) 59 SeTE: AfE Au A8 ¥ e e § 3w w9l A A qu sl
S sram § el W gl W v wal ¥ 1 e i ol 5l afw A s R Y,
S 5 e anE @ aw ¢ | el et §, 7g 49 eag T
| o arEd A g3 w9 gen A, waad go i e an fe
Y s R w felasefs o wm § waikedi g9 gaka o F Rea
s (e st 3 | o% neew G sWend fagas deed Wl gdEl § anaw o
eI | T SR & anar o) A fEE A S S9ME el SR Ay as R
fafim S amaT ¥ 1 @I T TN w2 gawl W g, 9 99 @A) Agaw g g,
femt s 77 Brares TENE) 5 sedm v e | gl AwEm ad, Rk S
ol AR 5 el W wAsw, Y e gw o et me £ sl S S d
aRaTs Se e W T ) 9oq o7 el Gl § smer W fw, 39, gmA, A,
af 301 70 Yaafi § 5t ey 76 @) GeAkas A9aT § 951 § | 19 A e
e, g i AeEgs an el grdt frnell w0 A afrngt afiae &
e feas dnw O, o fow fefem fiem § we @ =i

gk e F °od g 297 <) we qRam ) anmasar a6 wdl | B W
#, |eF T ¥ 89 gERE d@ned, sk ik awfE, okl i aafta, wis
dnfug ek e aRA S RY ag g e sEm Y 5 den S9s amm il
() Hafm AR ge @1 afe ¥ glee ¥ wia QA i aad off® rerei
914 7 Fresfas dewal At ofed 71 AR ST A 9 o w Faa fea A qull,
S 3 wed 71 @ g N andi Swg dax 3Ew s e @ wga §, S aER
el el 1 engfi-gia ffan Rl 7 frgs ok aget ssdm QW E
TRAIRET g0 # 4 e % By § it 7w of A, weg A E a9} g S el
AT MAN GRA 97 w0 R A M| W Aol ¥ oa oded o &
we HR T foraw afiiq o} desr oo <, 9@ ang aRkER R Fer @t A
Fioa oo 3% Al Wemmn t | farg wwad ¥ 9w fe S 3o Tabel ©
afrfEd & g M| Qadd Wk ek d 49 grgema aw e L GO

gzﬂ My e ok o g fege @ T E smd el W@ 3, A
TN AR 7§ Rl §, denn S o b e g

a5 % | QT 3 e dm s R A , @
% A TAE T G| ST G S G afir, #aw

FA: AT T Fawdt o f5
@9 % €N ©H Wl ey

—_———
3 Fraenkel, p, 2,



3 sgfragmmi gt

¥ Y ey ) 99 W, ST TN T TRA1 R, Sl SEW ST SN AT g
9 g5t ¥ | 7afy dean s R2 3 % SSvE I I S wA w1 g0 Fa frdaqon
¥ %, qufy o7 B w1 arealyw o wneAt Ao ¥ | dea ¥ e vern o wfy o)
W, 395 ¢ A R 99 Wa AHEI 54 § WY, R I9 g1 § 9% g ¥ 9
an & § ¢ af § | als e aef § and @ g, Sl sy e @ Al
% {9, arafis eriea d9ral o Al URwll 9) we o ¥ ma dwna ¥ S
At 3| 26 SR, IEE FETEANT-AUEN § § N W 997 77 e 1 ) iy e
e 9 W 9 gl R 15 9t dem o amafumE #1 g A€t @t | qald ke
&7 § oI W% I T ¥, Sl et 98 B | a1 mfr % Y gw den @
ARAE TOAL %GR N AT § TR 3w Wy 9w et , sed suwifa ( Postu-
lated ) sweg vfiral om0 firend st § enf) 98 anafiw swed o 91 afrERd @t
T ANR Rad, T AR A F AR WE T AW T SH aqenagd
( Caleulus of relations ) Aife% ¥, witem ¥t ¥ wef swssgm ( Compari-
bility ) % e § oF geaq) a1 99 § sqerT onews & | 98 78 5 feedt v
& sl a¢1 emeq ot Qar €| S ag @ AT § Ao 7€ Sad ¥ B
e w8 % CFHOF W donae endl § ot o ofy w0 eme ad o

WI T WA TRy M o % Y ued A SR U wEg g
T OF UF $a1g | enwiia daqar ( Continuum ) & qunws ok wi5a dwsht |

(4, %, 3, ) & EF F Qe GoT 0§ o o € | (feew
gty ewraga ud enghrw ufy fegrr B owagd 3 geTs g & fel el
g, ay 3, si% v anfE ¥fag ) | '

deaeit % e 91 2 A s aftg =1 Ad ¥, S SRS e AR
afirg w1 %, S o ermew Y9 & adafis ¥ swe ¥l g § W, wadaRa gu
¥ odaR (padnpetien ) we @ wAn gen &, fed Gfm ad w1 i)
Y, aMf 7T MReE T f5 SRR (NoTiotuwn) )—uual Fol g SR
( agQubpTunn )—dwar fagred, fis afi ¥ ey | 39 3 w t—But the
art of caleulation ( AoTtotinn ) is only preparatory to the true
science; those who are to govern the city are to get a grasp of
MoYiottxn, not in the popular sense witha view o use in trade,
but only for the putpose of knowledge, until they are able to con-
template the nature of number in itself by thought alone,®”

sty e
2 3 ' saifafy sgRoe
0§ guq aQfrER 3 W Q2§ IR AN & ot a%, s 4
S 5a 90 Few Tk f5 ¥ ve e o g7 O et el % R TR g

;i e ¥ e
s SR s ot Aga el wdt | S RgRl WA 9@ ”
A switfan fog O ‘f‘m ¥ MY seehda wia | AR e i

3 Fraenkel, p. 64, 2 Heath, vol. 1, pp. 12 to 14, 3 Heath, vol; irp. 13
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fadrarmfar afte t}

TF o I e, qAly, 3 e sded AR o feew AR F R
qdid & | A 4F0S AN AT ST SAm WRAT R, a9 ESIAE B ONRE
FEI A1 §) WGF A T8 A NE W SR F AN QA udla €ar 8, aw
a;é I H g U7 AU 2% 31 FT0 F AR O¥ 56T &7 F oW 4eEl W Few
wE, a‘r wgifiag ¥ | euma wgr 4 e ( Continuous ) %, gt Tl
ﬁma %1 73 a3 (@, Point ) % anar w, swmeli & fwan &R § A
swmear o wifiE PR a3 &) oedew ek @l SeAn g 8Rd w0 ofnd
R i 5T o § | S qofrsr § WA ey, ¢y §ang w1 whwe A
TR T, MaUTs, waAM, ©F A F4%TF AEW A gFF 6 g, el
£ A1 B geW AT ¥, 970 AR A4, A weagdl 7 fag g3q fegell A s
@t | P T T wama B ER F oad, g asm S R |, O
e (TaeaEs ) B et § Rud odm el #) eew daer adf ¥, W s ek
a¥) wraEkd andin deur 9971 goRENT A ¥ | 19 IR 99 EK, gl
oA & Y SR § 310 A SR AT qmm F aed e A T g o
log, (ar)
(#)=(7)
gl of, TGRS WA MWF At ¥, ¢ eden we A fRug gRdis g
t w3, agned we Al (395 ) § Rag endl B mem k1 U T A amarm
¥ engr w0 Al gl § dew wifd st an gl S aferd da F R w1 dae-
2 a0 o19FT T 3T B0 W, 3% @ fIwAl 21 S e s g agAw W
s an g |
agfis afiag Brga) sienma) o sbat war ¥ o fig weed et swgadt
2 ufn & saan wan ¥ | e s 9 oF swifn ar s13%% (Subset )
Al e § A o X weedt §, gonly | R el frg B B, Dedd e
H e W, S S} o e afw @ SEm W, G oand o R
( Abstract set theory ) @g1 @ar § | @1 37 &, Ry oie arafifig ( Trans
finite ) ufirdi ot =d WA § ediena # S¥ew ) ¥ | 9wg, wwRia e densi
& falr owr saend 1@ § | @ 9, ool aumnt @R @ §8m ( Conti-
nuum ) ¥ fagledi & mg At qman, and b1 R B e X gR g, oo
I WE dwA wQ and, afedi 5 avga R feanne ( Paradox ) stRaa
B, a9 adara gt adf & @91 Y | enaq & R, 78 ol § afidlg el
fafum fmrawadi % aar w oR air (Meta-mathematies) at e, afia a9
95?”@3"1% | 7% %90 nalF &7 3 1 9T Bad ot admea A M TE
Q8% E, sl ofifa Y § ovrq Rrawaar = eve fRar a0 o ¥ anm ¥
Afan 21 a5 § ang oY smaron B eradl gfn @ed ¥ anuR W g R war 39
WIS g d, frgad oftmar, “Rulr o g At qeRaReR e AN,
e ( Philolaus )& Fw § “All things which can be known ha,ve
} GnfEe, A 3, 3% R, 7o b,



? ety e

number; for it is not possible that without number. anything can
either be conceived or known,?”’

afefes & aggell § wanll AR Fenells dw el AMRe w, wAReT
frgra =) fm fofem ool § oo fa —

“They thougt they found.in numbers, more than in fire, earth
or water, many resemblances to things which are and become; thus:
such and such an attribute of numbers is justice, another is souland
mind, another is opportunity, and so on; and-again they sawin number.
the attributes & ratios of the musical scales, Since, then, all things
seemed in their whole nature to be the first things in the whole of*
nature, they supposed the elements of numbers to be the elements-of*
all things, and the whole heaven to be a-musical scale and a number.®”

&t gfves & forg A v W, el ia e 9 far d, set veddfar
aftun, “monad having position” sz 3 Fufs wiw X § | 3 aw AR
nika “=herg Wea A breadthless length” #t afcarer 2 & &4 @ ¥, “That of
which the middle covers the end” ( i e, to an eye placed at either end
and looking along the straight line };......”¥

&1  Figure ) #t aftrr wiraw ¥, i g%a  Socrafes ) & 59 F9R ¢
%, “Let us regard as figure that which alone of existing thingsis
associated with colour,’ 75} & (Colour) % fyv7 ¥ fimg sev |, FWaH IH
7g 8, “It will be admitted that in geometry there are such things as’
what we'call a surface or a solid, &so on; from these examples wemay
learn what we mean by figure ; figure is that in which & solid ends, or
figure is the limit ( or extremity, nepas ) of a solid.”*

TEPOC TE H TARY W QAT | g5t T g A F AT A THFAH
afer @ & A ¥ 1wt erar fis werd (gewe ) % feg & emeRad jc'rﬁﬁl
@ 9, Al ¥ oRer, s, swond, s Fs e E A 9
it ¥ s 9% Trddfa e ¥ @ a1 | B meR e A wfefe 241 d
TERITE T H € A g4 oA R%, St R AR 99 & e W AW
£aT Far U® |

2 Heath; vol. 1, p. 67.

R {0 R e AT I S of g Yey w1 e 39 AW R
NEEENA (L. 207) ¥ R, ¥, 26 € ¥RI-vRe, ( 23R¥ )1 %ﬁiﬂﬁ’ﬂ; AT,
SR, SRR ST o Frewraly snft 94t ¥ fegT w1 ¥ o X

3 Heath, vol. 1, Sc, 66, ¥ Heath, vol. I, Sc. 203,
¥ Heath, vol. I, So. 293, & . 9. 3 ¢¥
» Coolidge2, p. 26. N
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Efas w5 5 fra § O
FREH

“They have in vicw practicality, and are always speaking in &
narroWw and ridiculous mannerof squaring and extending and applying
and the like,.....5u0en. Then, my noble friend, geometry will draw the
soul towards truth and create the spirit of philosophy, and raise
up that which is now, unhappily, sllowed to fall down......,
And do vou ot know also that although they make use of visible
forme ard reason on them they are thinking not of those Lut of the
idenl which they rescmble. not of the figures which they draw, but
of the absolute square, the abcolute diameter and so on,,..........
And when I epeak of the other division of the intelligible you will
understand me to epesk of that other sort of knowledge which rea-
son hereelf attains by the power of dialectic, using the hypotheses,
not as first prineiples, but as base by potheses, in order that she may
goar beyond them to the first principle of the whole, and clinging
to this and then to that which depends on this by successive steps,

She may descend sgan without the aid of any sensible ubject fiom
ideas through ideas, and in ideas she ends,»”

T oA, tatom O, AR s, @9w SgenEr 9w (5 ae
FeR G € ), v (Fogmer fad ) & e, akS e d e
O 7P ¥, gam 71 Ak 5 e 3 § e, aia d s amais
{54 sfg ank a7 wd, ¥ gmfET 5@ (absolute truth ) % @y R
W, W w A | 59 W@l §oAde am afTm S e sl o

T

g

D T4 A BNET qw Shofm e §

5
8

(contact ) % frgrr & fid seafia o), a\‘z &1 1% %, 9vg 741 §R agfisa fafwdl @
8 wifan w91 Mg 93 5150 81 6 05E 89 § AU g 1 3 AR Y,
“In fact, the ultimate particle of matter-presents great difficulties;
it need not be the electron—probably is not—but the atomic notion
of the constitution of matter does surely demand an ultimate particle,
and such reasoning as has been suggested shows that to this ultimate
Particle no properties of any sort—not even magnitude-can be assig-
ned. The alternative of pushing the responsibility on to the last
member of an unending series of particles can hardly be said to satisfy
&Mh demands & clear physical conception of nature,®”
% Coohidge, P 26, 27, 3 Coolidge, ps 24, 3 Denton, p. 42,



g sl geaEs

1 IE IS WA, 8 ¥ P angfiw St 3 svmfe ey %, “Besides
possessing extension in space and time, matter Possesses inertia,
We shall show in due course thai inertia, like evtension; is expressi-
ble in terms of the intervol relation; but that is a development be-
longing to & later stage of our theory. Meanwhile we give an ele-
mentary treatment based on the empirical laws of conservation of
momentum and energy rather than any deepseated theory of the
nature of inertia,

For the discussion of space and time we have made use of
certain ideal apparatus which can only be imperfectly realized in
practice—rigid scales and perfect cyclic mechanisms or clocks, which
always remain-similar configurations from the absolute point of view,
Similarly for-the discussion of jnertia we require some ideal material
object, say & perfectly elastic billiard ball, whose condition as regards
inertial properties remains constant ‘from an absolute point of view.
The difficulty that actual billiard balls are not perfectly elastic
must be surmounted in the same way as the difficulty that actual
scales are not rigid, To the ideal billiard ball we can affix a cons-
tant number, called the invariant mass, ( proper mass ) which will
denote its absolute inertial properties;and this number is suppose'd
to remain unaltered throughout the vicissitudes of its hisb(?ry, or, if
temporarily disturbed during a collision, is restored ab the times w.hen
we have o examine the state of the body.®” ag, &= Al ( mvananf
mass—m ) a1 @hE A ( relative mass—M ) % fiwg #, & na\ st &
SR A A Y SR FA a0 ) g § g e (e ) wd
FOTTIE UEF T T 9, S9% oY o7 el aaw ugd ¥ fe &g wwa §—Ib will
thus be seen that although in the special problems considered fshe
quantity m is usually supposed to be permanent, its consqr.va.tmn
belongs to an altogether different order of ideas from the universal
conservation of M.?” ) -

i, 741 g Rigema 9 ( Point Electron ) % ygue wey el 79, -
fawa § 98 @& T &, “Accordingly, Iam of opinion that the point-
-glectron is no more than a. mathematical curiosity, and that tzl,t:
solution (78, 6 ) should _be limited to values of r greater t\han 8.
o fva ¥ ot o wed § wend T | Gl a1 99w i WA )

29 7R, s ¥ et A Al ge w0 § A, fe (A s A
3 Eddington, The mathematical Theory of Relativity, pp. 29, 30.
2 Eddington,.p. 33 - g Eddington p. 33, -
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7 BT igA Was F W qo WENER % 26¢ ¥ dw, mwiER
% o g% Mielt 3 ety w0 el answfie W ¥\ %@ ad @ ewan, 5
g il Fel qF or Gia) aee SoR §T R H goH el | e STe
w anba ¥

F, AT

g8 8 § W % o, AgavER g (Roo See),qar vEEeE® # AT vl
firenely 7957 3 S 9 o ¥ RIRTRR ¥ IR A ATREHRHR ¥ A,
a1 5 A ATy qaf die-w e gaed o ¥ | Fet e ermel aaf & s
ot | wwaa aifg § Dt frew @ % w0 F o o v A€ Rmr
aTE swtelt § O gdts wt 58w we ( Emptiness ) avwar smgar ( Omission )
FRY g et RS o % @ = Ml ¥ denw v e
o § R Rl am ar, o, o WR @ A ) fdaqaf § oo ol
At & -errare} ogfrw ST § | GEE S0 A Q) gwary R we S
gn7 a% <aIg) dhaM T e SN H e M A | waw roe (=@t WFEIR)
F Herd ANE S % G3aAd wEE S (¢ )Y x (o )V m W E g
B 31 AR e fem YTy S i At < v, S SER i 7w Y
ST g et wer e % B, g & g el wae R 9 AR
ar 3% & sk A, wg Rowmfy qw sedenm § @Y gg SwRd ¥
2 & 7 2R w9, Sminh R wanS aRed e Wi FAR N
I 6 TR g dan gt & e i wmw ar ¥ |

gy qard e wgl ¥ gawd LR we 3 g9y 8 gan A Dard,

amfy & o hud . qrel G 3 SR 2, 2o, 200, tooo ATF o e
3| g€ wER T § 0 qaner Ak Wi sl ) dened fr 3 2 e
3| wEde e seda ¥ (20)¢ RandiRa Ig vEkr wO ¥ i ¥
el B geem & 5 oft e ersead wEl %, “This system Was, hoW-
ever, a tour-de-force, and has nothing to do with the ordinary Greek
numerical notation,®” .
27 ave) GO B Sy deAr, WA g S R A i, < Rrdgawt 4
coffia d, e G dal B ST ARARER g A il mﬁﬁsﬁt i Gfa
s1a aea AuF ¢ T sdvean fafy ) ge By & O WEE fafer A

L 3)E ¥R

g o, &7 1R, % geamamE (3 -

3 FEATHIOEA ¥ ag d3a a0 SgAEE ¥ & %‘,} qﬁ‘
v FEgTmiE 2, 238, s e Sat W [ Fe-H AT

§ Heath, vol 1.p. 4L






1) SCCELL eI g aic i

Nawar ¥ B H gr swehdwd ok Wi Yoo 9 6 g e
et § ot @ ). quify Afrew FER S T B T T Q3 ¥ g
fawa & - Fer = = A |

o &, 7€ @ svea ¥ St o Wil g ¥ deedi 37 % wge
yem R # wued a1 | “The Neo-Pythagoreans improved the-clagsifi-
cation thus, With them the ‘even-times even’ number is that which
has its halves even, and so on till unity is reached’®; in short, it is a

number of the form Pl

. . disig _
@ st ¥ ordn B oY gu sl @ Sudin e g frew S Y @ adt g
7o framelt % R W gon B | Q9 4w 8B ol wiermel B s 9 vt
T FAl S@ @ qha A1 e, qAf 78 vaw W £ log, log, TP o )L
¥ 2 99 W o SR A A Y, e ¥ 2g R 2 — o
log, log, Tj}? =[Iij]1u+zlog Tij+ (@j+2) log Iij+log log Tij
wr g %A Aenl § R g war 3 wA T @7 § we fws Wisw
93 g7 SN | afag & g S F gdte O i Rwr E, 997 86% 99 WS
& § gefig a1, T Aone ¥ IW AT FC 99 36T H 98 F ey
et ey freRm @y gfld Qar | @8 AgEn 9@ R, & oeeR 3R
w0 areg (1 ) 91 89, 9% o} ¥ WA G0 9F oM ¥ | gwae) gt § R &
fyEm e e ¥ | +udls 9 safy % Rve b Afw ol 9 e w9 g,
“The origin of the Bakhshali minus sign (+) has been the sub-
ject of much conjecture. Thibaut suggested its possible connection
with the supposed Diophantine negative sign ¢ ( reversed {, tachygra-
phic abbreviation for Aetdto meaning wanting ). Kaye believes it
The Greek sign for minus, however, isnot g but §. Itis even
doutful if Diophantus did actually use it; or whether it s as old as
the Bakhshali cross,* Hoernle® presumed the Bakhshali minus sign
o be the abbreviation ka of the Sanskrit word kanita, or nu ( or nu)
of nyuna, both of which mean diminished and both of which abbre-
viations in the Brahmi characters would be denoted by & cross. Ho-
-ernle was right, thinks Datta,® so far as he sought for the origin of
+in a tachygraphic abbreviation of some Safskrit word, Buf, as
neither the word kanita or nyuna is found to have beeh used in the
"Balhshali work in connection with the subtractive operation, Datta
finally, rejects the theory of Hoernle and believes it fo be tl'1e anfe'

3 Heath vol. L, P. 73. 'R Yed e — A T8 ¥,



et i 1)

viation ksa, from ksaya (decrease) which occurs several times,
indeed, more than any other word indicative of subtraction, The sign
for ksa, whether in the Brahmi characters or in Bakhshali characters,
differs from the simple cross (+) only in having a little flourish at
the lower end of the vertical line, The flourish seems to have been
dropped subsequently for convenient simplifieation?.”

fadia-qondl B sed i oY g mEd 25% ‘0 F AR R gw Wt oear g
ezt ¥l + fug, fonae 5 Ramd 2wl folt & emar (V) ot mar 31 g
fim wees) $9o WERET AT D 98 w9 Aamed i fad 9 & wen gsam @
a1 57 PrTEe froel % RA rdfis feon s o} ) wagsem § 0%
R =17 %1 ST AT FIAT 9 T, A5 05 wo # ¥ | 7o R gam e o
-t Tt qaeT | fu aET Sl 0 S we B fean skt s @1 {5 4 s@w
a1ar @ & | 3k 78 aFR R0 252 % Seda §, Seda 7 A 3T oy mdlEl W w1
faRmflesarg| wz i f5 foroer ¥ 4+ o R FrE qor Sdln § o e A
it aft Tan gan § &1 wefiwe A1 o1l FEnR Fle A g W QA AR | I
fitia wem e o § RY T sRedie d B oweer d@nwd & 9@
ST R 4+ odts = v A g

T, % qgifuE § oaar RR¢e § W 2888 @F Wl WA S SE #
saimar % % g ¥, 98 ol ad =@ @ @wal | 9% g@fell § ot o w1 3uEm
@I &na argat ammar (omission ) F fR g ¥ | qawifY, g WAy Sed @i
Wi 5 fed € zen 1, 9 3end ada Dt ¥ | Riwfaw adena derell % frea &
fou fam-fos g o a9 € | 90 oend % R o, adenna SF wam afn ¥ R o,
qu1 ‘i S O F R ¢ R Irw e i R, ik ) dema v, (3
fag . v, g, o3 U 2 ¥ 3FaY ) ndllw swdm A anar § | fosr B 3o ewdi goo
for odiw = Wgan & | B &7 @9t o9 ¢ %0, e B @ ek 2o W Fsan wat 1
Fat = €o % Y mAtH A1 1 3, 200 FTWF AL AN 7, oA/ I Haw o
fefag e o Rang ar 32—

n
”

% g,

—

YIRNERIY

=Y¢sy M U =
¥1¥|g1%8 ¥Igh43%
L

v

-7,

4% e 3Y s W W %, 95 e A e el end 9 ¥ | aafl, sens
geafaft i 7. ndlw w1 o9l 4w % R g ¥ 1 2 e ge aan i get g
G %1 3997 A 5 7 e o gdld et ¥ 1 Q w1 o en a6 anm 9% § | 19 mER
¢, 8, Q, & W TR T ek ¥ 1, anfy, frw fofas e vgm atedia § )

¢ B, B, Datta & A, N. singh Part I PP, 14, 15,
ROTEANA Y, 20, ¥, R, %, IR, L AR R fo 0w R dam afeEw, oF gel
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“Ssade, a softer sibilant (=o a), also called San in early times,
was taken over by the Greeks in the place it occupied after .........
The Phoenician alphabet ended with T; the Greeks first added 7,
derived from Vau appatently (......), then the letters ¢, X, ¥ and
gtill later, Q.........Now, as @ is fully established at the date of the:
earliest inscriptions at Miletus (about 700 B, C,)and Naueratis
(about 650 B, C. ), the earlier entension of the alphabet by the letters
@ X U must have taken place not later then 750 B, C.»*

g TER, 0,9, =, HIEWF MR W fow sEw @ o )
R & o A g dar ¥

vy F AL F Ry, ik whw ven we @RE ) e R
fEfea 7og 1 SwaW M7 §F Qa1 ¥ | €ge % Y ol wdfi w anafe % Rl
R 5l FT — TEw T, Ay SeA § oY a9 F e F e wo andt g G
T el ¥ e R A9 aed el 3 amm @ ¥ 1 fi § oft 79 Ak e o |

A8, 5 R Ea 0 &l 53¢ A %%%nﬁ forr stram ar | e A Wt
i

T ol g SR & g e Frea dar o, 8 I<. ..o Tt @ (§0)¢ 4+ to.
(o) S| Fraae & ¥ RATE ARG, 3at g At SR B H IE
¥ o g g At g ¥

sEE S svaw & foar, fifuw endl 7 G @1 Sedw, 97 7 ERT TG W
frsan 1 R adand 2 safs w@r Y, 9 ey, qar fed o o as &
ST gFdt & | ey W (e g R sga Aewha R, fed 3o Sagw
el gent 8, ot s paiw AT @ et w A F B fieT el ITTR
o ana &) e gl ot vow R Q¥ @ o les TRl et e
R Y, ¢ @i g5 & a6 |

qife an sarfufy R

Fromd ¥ feoy wrd G deE s ARas A7 ¥ Qe T R
g, o v & Y QA E | wwgdd R raEd T ¥l & e, 9T,
<, 0 A @ T areAged w1 g e Y sE 79 AR EE @l
wags i e | qEhell 3 o g ol e Ve | R shaqe Fard | @
o & =@ ER ¥ RO SR eR B A F W A CEEECREERRER
S 89 § o@ W, 99w Fewt, fed aweed A SRES A
st S TEAl ST Aaw ¥ | QA 3 gt 3 TR T SR FSAHR, AFH,
i % gage o G §1 3 ARt wda 34 F IR /T forsfig 1 9 &9
Mg, WA F Twew e & IR g sefe et ﬂ:
R Bl % wEmeA a1 AR A werel § &S AR fwdt 3 al W

3 Heath vol. 1. PP. 32-34,




et afw TH

aftla e WE €1 W | ZAAE Qe anrad ( 9EA0RaT gu 8 aa seF A
WA ) TR, q INHA @0 IFN @I WA @ 9w @IF L 5
e A 35 Mo 9t enw e T Aifes ofvw sinem o1 Rk age § sgew
g5E A1 am Gde-gmy et @ ¥ whare ouy aNR W Swden offrs
sofaess A w9 € 25 918 #1495 ¢ {5 Rowaiat wEns @ @, /0 @
sEM TS RAN IR A’ | AW § @ 0Euad € T TN Suyox FET FET
o ofd FfA WAIE IR W oma g @At 1Ak I &g ¥ e a
T & & T1@mad G/ Aia T = Yocs, W AT 59 4B 82 | QAR 7, Arnindl
yaw I NIEdl A WAt ® | 38R © % A1 38 SuH fafa fem @Y i—
WS /7>

qarfy, dhea=E qrr e da § w9, enw emgi v S %
@ain fag ( Tsu-chung-chih ) & guf@ @ « & qaw & fywar goar 3, « dex
s e @ LA gl S| ST T 9% g aw A § ws¥ w=
5=kt o i QA g | e Ay AT F wer A, aufy sEw s
fedarmd gu A WA A gt I dRdT ¥ 2z ag Adi e ¥ cStea frar 3,
@I AR T vog i v A fom 3% | wod wetw S §, O AfETR

L& |AF 4 3§
1R

g R e e § Y 2 AEs T IR Fudm ) sv, W E e STy o
war ), A (& afaw R T aed  H gy g DN Q1 9% 0F Lofw aed wa
¥ a@ DT ¥ abidig ar ey el A R0

fra-aonst & <gd afam & ma 2¢o ek 2e2 ¥ Y 7Y a3 oty mewh s
T Y@, Sk age ® oA FEeR & B E A/ ¥ O )
o <1 T = waw frear ¥ < % fna 7 Bege tar g,

sem/ T ()

w1 #, fidlT 7 afiRell § agr W 8o 4¥ §w o Saftww S, o anad
Fema e |¢ wwiww AW faled 578 3 O oz © 39 ¥° s wEAARE

+ 3 (sq9 ) =ufify

L srglensfy § e fom A €| fomar gm i @ arer St ok R
T AN HOFEA A (1) 1 Ry, KERE, 3 Coolidge P. 15,

¥ Coolidge P, 61. y, Coolidge P. 61.

R A gak F @ § T FEimauaniiT ¥ AR s dm @)
S “auif aftsge du?, AR, (R L go Rk ) § Wi aR “arely afirg
% TR@E 5 S7-e” § gy Rk aAw B §

o Srdtamate 7 78 s ¥ g e §— =/ o (Rewram) 333, 81

¢ Coolidge P. 7. 3 Coolidge P. 6.



i¢ stqdtaquniedt gemadt

A T MR W T G W IEY | v ¥ wwew ¥ Savndt am Ry

W H /Lo A BT AKX, D WK s wly |

Beft swran % SNaR W, 8% Qar seflr Dt ¥ wA Ouneiform texts’s) fify R%oo

3 &t 0F e wEn dERE ¥ 04/ W Ew, S Qe g,

F5 0 ey gm 5 @1 o9 § D arefes B gy el S o, e e

AR R R ¥ | e et R e A g R e ¥ R i)
ag o ol =4/ K @) + @ ’

H9d1 % dawe Frwen 5 Y medoed ¥ A @3 far

R = ( a4 91 ) X 5“%",
3% =7 § fa3-9f7 gana g ( Chiu-Chang suan-chu ) 84 3 foar a1 e
gt ¥, foaal fafy gt 3 sod o o ge 3 waw fole adt e B gg, s

A@F g7 fdame) § vgmer 3 51 e m«lfz—o &7 § g

HHETS 83 | qam ¥, ReweaRar % ¥ R, 129 maw s ggm R § Y|
* A% A A g e fogred ( Theory of proportion ) swwf § |
afvgyy § %, arr ot (AEER Star ), § ¥FC aAr peje aF @iF enfowwi
( frustrums of cone ) = ety ( Slant lines )3 grey ¥ o fay §* |
T (a1, AMET qur oy eTFR  adaed entedt &l (AT F1 3T TR & )
1 97%S frFen ¥ 9 frew fw § o Ry W (loARdeded)
Buptaxoo arglt gA%e & fredw St goar § et qa F4 adl §° | g% AR W
Yraa (9 3 ) weq enal & WE W A oA Wil ¥ ot fem adies §,
ot S9¥ gy enfig SRl SREEER # w6 ¢ | g1 O W gawe A el
¥ 0t # rw e ever AeET 3, N oEdaRad wAw RfRd § e el
¥ gene fog & asar ¥ | 9% afwm § war jee SR w freaw ¥ S Anchor-
ing a1 tore = i Wy TR L
¥ | g auioas 1 TATe A § Reer 3, g @ 3 e
ST O % TR s g A % o e B w  fen G 9 s ke d

g Coolidge P. 7. ,
' wdenR ¥ gEw AW /8 @) e)” A E (R3¢, &),
AMGERETE HA Y, G¥R, 4
3 f1 q v, ey, v Heath vol. (1) PP. 330, 35L,
« SroER RIRERIRLY; ¥IRR, (R¥-RRY, R0RY; R 3
. & sens ¥ 7@ ey ¥ ) af fufy R & ag B e %J(i £-208).
AT Reo AR, wum nEfgwi ) - ¢ Heath vol, (i) P. 334, ~



~Reemroe aftw 3w

et s Ry, Gave fm B SR w1 A freey w oE E“lar% el
ﬁﬁ@ﬁam%,

E 2 g -3
T ( m:“) g+ (7 =w,.8. jﬂ?_ﬁﬂj)

W, -, § iy ~,
B G U S )
’ +(7r a‘*;‘“ﬁ . % il ;E“")+"'aé@raa=s, A
s afmnfi=ddl ) o, «ifm RT Ow F® 9F W A8l 9 gwd
2 lemall 7d we awe 5 3 Pw Ry @bl R AR S e w d
s @@ difes tl ARTS &1 W MY Y gt ) @ 9 elwd @
ety frew fmd st s o B v 8, 9 Rem Ad 7 aW;
FAE D gwa ¢ 5 ookl ames deneld fem s R ¥ i miaﬁ
%S ot gafer W R 1

ARy et T aw A _

s wET % Guad g d we faEme ¥ ol 3w Rl Y s
gn fefl & pafean o fwRw a@rgdt g, gRiw fRy W ot gasfas @ o
t1 T fros st B o, A Roed fds agar ol @ GRS o
SN T REREE T 3 AI9R W IH A9 W, 9RER nF i ga §F 7 0 s
i ‘enfas W wdiwa a1 a8 fAwT 9K amar afrgwast ggar w1 yRea
iy o pelER d S R g ud fvem $ aner, i@ W R
R A9 AgHF AW TR A9 F to g 31 WeF &0 Sl 3
fedl w1 WAAl, SR ATEA T W AEF 8 Wi X B wde gl 9 e
Yoo 9% @24@ @ BC B0 %@ R w F fua ¥ onghis wRar weSi %
AR @ 5 g Y| SR fedt @ Mae Rl w1 osar ol §, weg ¥ ad
an R Y| @R AL TP AR DA ARY, S AR W, wm oak F aaw 3
wRO @ SET Selell T GRY WA OFT € &F (?) TEEhr & g dve 1 fug
A enghm wear ¥ fode 1 wen tte aufy § emmw afrt SHEHIT saa
(Wmdmg and Unwmdmg Spmﬂ) # 4z AR gl W Ww, e d, ane
ity ¥ 4 gae & ewed § aoar TS Y 0w W@ Y|

qiadanes fuad e RiFafa® wR & M3 goo &, 4, F w3~

“What inspiration laid forceful hold on Pythagoras when he
discovered the subtle geometry of ( the heavenly ) spirals and com-

WA L. ¥, 9 %M. R UIEEIM G, 3, T ¥R-¥R, ERCACROR-TY

v Heath vol (i) 64, au we ¥ R WE S AREW fo T g, “The
way of the Silpis” by G. K, Pillei (1948) % fasfles § ¢ 5?5[8 %’[ o fug
P mar ¥ |



18 Wit srermry

pressed in.a small whole ; .
ombrages® Sphere the Whole of the sircle Which the gethe
T, e el avgan Aoy

“Asregards the distances of the sun, moon and planets Plato

I}as nothing more definite than the seven circles I

‘in the proportion of the double intervals, three B
of each’® : the reference is to the Pyth:;gorean y 9
Tet’dxtva represented in the annexed figure,.. g

What precise estimate of relative distances Pl;to 8 27

based upon these figures is uncertajn,»

A % 7R @ srafe W o §, auflag el on R A
< oraRad Q &% 1 I B A Rme g we  wmw e

e ( Aristarchus ) ar1 3¢t awar o T %, ok fewew mo tet &g
wed g ¥ wAwakara @ W 0@ 4 6% wwa  fa fafen
g ¥

“We now learn that the length of the mean synodie, the sidereal,
the anomalistio and the draconitic month obtained by Hipparchus
agrees exactly with Babylonian cuneiform tables of date not later
than Hipparchus, and it is clear that Hipparchus was in fall posse-
ssion of all the results established by Babylonian astronomy®.”

g ; W8l a% nehiRaT [ aig 2t (3 woT g Swle ¥ ) e W
wra d, e eew gs 44, w@ g s ¥ qws § edu o ovng R
£ @, O oNfw go Adl & wrdla odfEe 3 0 e st wwedt AR F
% vramam, do ez 97 sAReEH B9 ffee “aRdlawife @ Avs Seeliie”
a1 ¥ ( ‘ol e 9 e Fowf gy )W el @R d
8 Vs aw: G e feed w g mhe 98 §

( 9 ) veptors gn w1 @F waReva 3 sifvradi § g A |

(R ) ormfifes 1 wvaesh s 1 R Sl g e w0 § for A |

(1) 8 araq A ages U @ doeedf § ot Reer g
¥ g 1 o saat SrERis Uik § R ¥ ara: agEs O

(v)ud ok el § st o ) ffi 37 oo, e ot w &

g Tfna e | _
© (%) 3 oA ¥ avacay avdt afen § Atfesar 4 )

3 Heath vol. (1) P. 163, 2 Heath vol. 1, P. 313, 2 Hoath vol. (t) FP. 264 265



fraumfast aftw )

(&) GAam s et wivar #, fGame fer = S99 o
s S |
(s ) s g @na fasam w1 RwRa w9 22 we, ¥ enfk A |
g1 weaT ( @T9Ta: Yoo-voo SEft vAN WuA TH FE) ¥ fwv e
e of fist % eyt wew, “The way of the Silpis” ( 1948 ) ¥ sfa
AR graedt BIS = ST F 919 qEATHS  S1TEA aedga: Sawl g Y 1
373 afRw omag Ak an & gur SyaEEr ol Fuw, WA ¥ &N § ode-
dt7 ¥ | g7 99 smaoneil F ¥geii w1 gy wdlEw I, 59 g ¥ owad ¥
Tegq: EEwaa Reas alid 519 w1, A w39 o des f ¥ gven ¥
ang and W A Dt e g ¥ ) SA% uly aw {5 gofug Prgd) e ¥ wl
5% gEar $E2 95 W9 59 791 9% SRy o g IR gEE WA B
fefa su ¢ damill R aft —
(%) o afegmnend fefaa e am ¢, R,
areT D, EREs 9, M. @ w9, SAe, 3w, 13K,
(R) #ht 3@ dym Enfeaa gIESAA 36T 3, I9F ¥,
T OO 37, 23¢R, 1R,
() A History of Geometrical methods, by Julian Lowell
Coolidge Edn. 1940,
(¥) A History of Greek Mathematics, part I & II,
by sir thomas Heath, Edn, 1921,
() History of Hindu Mathematics, Part' I & II,
by Bibhutibhusen Datta, & Awadhesh Naryan singh,
Edn, 1935, 1938,
(¢) Abstract Set theory, by Abraham A. Fraenkel,
Edn, 1953.
() The Mathematical Theory of Relativity by
A, 8. Eddington Edn, 1923.
(¢) The Development of Mathematics by E, T, Bell,
Edn. 1945,
(R) FsasaiiF, o aEewRy
(20) Relativity and commonsense,
by F, M, Denton,

R



ooy
( 597 HETAHIT T, 4 )

Bl A o NS ¥ | U9 UF ST g w1 oy X
R & Ffm frEr } whe B e e ieﬁr‘:‘rsﬁ ¥ &L;ﬁ;ﬂ;ﬁ@ﬁ
T WIS H g7 AW SHET H 9GS o7 9t ¥ S 51 57 SR
e F A 0w il i adt Yt aw wfie BN (S)) w an ad
it =1 ard ot St l, Py SRR B D ¥ 1 e e % B 9T e
SEE ¥ | = 2% @ @ @ 39 % 3 ot w1 e TR Y sma fear st e
¥ = o dmmm e ¥ R ow (2) ¥ e el o 7 & g, e
WIS T ¥ SER W W adaHd s 3 Y Y, e
T % 78 Sy Rag § | agra o S s ¥ 9g o frsear ¥ i s
Ta wa ¥ fiegT s W oA fafi R o awar & | avwd ag 06 SRR OF
froge & sfifaa qaw 74 G aa, 36 5 ae S abes @ Tn §

N (m, g, Q3= )

Sl - A i W& % ¥ [ R % o= fim e ( Linear Measure )
V) smmadt AR At ¥ @ e % B sewew am A e 0
e a1 3% AR N e A gerd (Unit ) man o § | €8 &9 3 @7 190
UFR F eeasd ay® wfl & et At of ¥ | 7o i ¥ rfeh otg @ Ty

¢ ¢4 8 ¥ aFaie ¥ g aftgs F, H. Bradley ¥ fiaw fw rar §—
~ “Wemay be asked whether Nature is fimte, or infinite- if Nature is
infinite, we have the absurdity of & something which exists, snd still does not exist.
For actual existence is, obviously, all finite. But, on the other hand, if Nature is
finite, then Nature must have an end, and this again is impossible, For & limit of
extension must be relative to an extension beyond, And o fall baok on empty
space will not help us at all. For this ( itself & mere absurdity ) repeats the
dilemma in sn sggravated form. But we can not escspe the conclusion that
Nature is infinites++»*. Every physical world is essentially and necesserily jnfinite.”!
The Encyclopedia Americans, Vol. 15, p. 121, Edn. 1944, .

» “With the intrusion of irrationel numbers to disrapt the inegeal harmonics
of the Pythagorean cosmos, & controversy that has raged of snd on for v_vell over
two thousand years begen ; is the mathematical infinite & safe concept in math-
matical reasoning, safe in the sense that contradictions will not rest.xlf, from th? }185
of this infinite subject to certain prescribed conditions ¢ { The ufinities’ of religion
and philosophy are irrelevant for mathematics )"—Development of Mathematics,
E. T. Bell, Page 548,

% SR aRT Sfa oy F &g s A e R, % of o, o 3

%t Cosmology Old and New % & gt far 1 9% el Tl FIEIAT ST~

Tt follows thab & parsmanu oan nob be interpreted and should not be inter-



fretaquufes alm ®”

w1 T ¢ AR oF @ S o W T a9 958 9 R FT W Y| @A F
it sty frae o fna 7 D &% ¥ stw A oomy v ¥ (WARK) | AW
ey i & R 8 A R (% ) 99 g wa €

2 A1gi a1 freaw @ W & —

¢ ITEAET T = { 9AEA Y

¢ T8 &Y = ] s\[j‘ﬁg &Y
i - iy

< "W}ﬂ » = ¢ Ilﬁﬂ »

ety ¥ = % 390 AW F1 arem
¢ 3 A, A = { Auan A Y Y
¢, @A = gy Y »»
¢ & W, A = L FYH F T

[4 Eﬁ?ﬁﬁ & aem = g dlw

¢ o = 9 \\,'i\_

¢ = g s

R = 3 3ige

o wRm & e ¥ige, ash ofge (geige ) ween &, R def (Sym-
bol) RAM AN Y| € oigs AT asdge d s ww y, FR Il RN I
afe 3 yA AR H 36 # oR ¥ |

gig &t S&Y gE W CF IOge A 99§ Re v, wm, T, e
anfg % s 9 E |

o& R 9K e, A A ffkd B aad @wa ek Luaw a
# QF® ngell F e SAIGER 1 A Fiel § v a9 g war 3| 8% a
St agedl (98 7, A, TR Aifg ) St AT F TAW 890G § |

w5l 9@ oge w1 AFAFA €, 3§ IW (7 wtEd gamlk w1 s fear
@y —

qage=tWg; 3 MR=2%fEkw; IERe=tqa; Tu=: R ;
IRF=L3%; A TEAVIM=L 9 =3 988 =R A,

Roeo 9FF =y WEm; Y@ =% qA,
preted as the atom of modern Chemistry, although originally the word was invented
by the Greek phulosopher Demoerius ( 420 B.C.) to denote something which could
not be sub-divided ( atom—¢, not; TERVW I out )uewrernBat smoe the atom of
ohemistry has now been proved tobe & Conglomeration of proton, neutrons and
electrons, I venture to suggest that Yarmanus aie really these elementary particles
wich exist by themselves, or if atany future date a subsleotron were to be dis.
eovered that should then be interpreted s the Paramanw of the Jains,”

{ 5% %\ (afim snrg ( Three Dimensional Space ) 31 ¥k sy ar
Ry it =t B R & v # wd ¥



Re Siadaarnfe st

X 6% A G T RS o Feww wa S d 6w A B 4 enas

& e mm & 71 ft ¢ )

M TI=279 AR E N Yo ¥ ¢ VT ¢oooooo 77 I T
aeman wayx'v& Hie ( Miles ) % suat g St ¥

I g L N N W9FS T die F WE T, Y L AT vooo #ie (Miles ) %
FUR G et ¥

oyl & g w1 R a1e-Te o 96 gr e oY g HIAN ot
'siaﬁ I g3z 49 9% QA | IR @ WM F AeR A wAw frER A
3ugE g yAn & wafr® faar o O R | ama 59w ods 39 A w S A
¥R&Y¢¥e Hig S endl ¥ | wE W GOW g $9 AER Y AT swve e}

e 3 igraz T AR | AEE R gds §F AW WA Y w7 F gAm SR )
¢ T & |

U el &, T L D R RS e wiE Svgw anE, €9 S R

i 39d F @ |
(7. ¢, g enfy)

0¥ %t o frftw R 3 Rd duwr d 3 e (U R W oanmh-2 3R
FgAre a3 e ka i wh ¥ demm | yum, o9 aderEr S
Fe & AR F ¥ e SRR e Ry R sm Y 1R DA o =
fam R /o g B, auﬁ%‘%ﬂ fiafe B /T mar F D
PRERR" F qUR A7 ST T | T SN wrw ot O el § i 99 8% &1 abm
anar &, fear war 81 S0 & weel a¥ oF ot g & R feew ool F @ ad |
$od 180 T U fom & anerd 3 diwd gw mAm A 373804 R v | wRE-
w14 } W o AW ¥ fod 4/ seaw T T |

{ g9, &, s 3 AT & O fear § —

«Brahmgupte gave V/i0” whichis eqnal to 3-1622--, He is said to have
obtained this value by insertbing in a cirele of ums diameter regulsr polygons of
12, 24, 48 and 96s1des & oaleulating successively their perimeters whioh hefound to be
V586 VISL, V988, Vs respectively and 0 have assumed that as number ofsides
is inoreased indefinttely, the perimeter would approzimate to V10" —

FOYH ( &3¢ o @Y ) iR A ( 184 91 €1 ) N fewlnw F qgI F ¥

%6¢ AT 2R I HTHT, Yo,

et gdta Dt 3 e e F CADT S g §a1 ¥ T voo g ¢F @ i Method
of Bxhaustion (fwwn ®4f) ¥ widt & Jop @ty wifs, f ¥R
fomr 3— ' .

“This wes the method of exhaustion,’ due in all probability to Antiphon
(0430 B. Q). This method was developed in connection with the squadrature’
of the circle, 1t consisted of doubiing & redoubling the mumber of sides of & regular
ingeribed polygén, the assumption being that, as this process gontinued, the



faatrryrafs afta 24

79 e M w0n aa ( irrational ) Ufi A fuER ¥ AW fear g | fen
1%, Fewman ) mE g SWE QAWT Y| @ AER
ga%e 43 o frn M g fam 33 B foa® % B ane-
753 fmi A far ® Ao s svdwad Qo o, 3w
. JE B At WA woand N AR RS
7 i sy R o e o G e 9
g AgRR 1% W F den ¥ awr i} W oAAm

K_—\___/ el # e a9n g S aem AR E wmewnd

% 751 gew feaq & s Yol fremm gafedig )
gl — %

&

1
13
1
.
)
.
1
r
H
.
H
h
T

(. g, RR3-8)

7 A 7 g = 23 (¥)2 X (Ro00)? X (%) X (R6)% X (K00)® X (¢)**
ma ¥ |

g8 W B F B TR S SR g § yald wagr e W sedw e
imow G dn dfeld fa ¥ RAEE qwR g s g goa
A mdts ad qmar aar §, IS 0T QY SIN B ST g9E ¢ F gur e
A Qe = 9T Qo awdl L AR AT A | wEdfFag ] —

s0I3&I% 0 ol¢leleiclclciclel Tl

50 T NG T G ag sAd et B gmR % wwig qwA vk ¥ @w
TIRT @) ER W W @ 95 (Rece) XRE XKoo X (¢)¢ ¥ @m Am |
et bt dmifem St a5 ¥ fWE amve ¥ g S@ E o ogenr T R W
e 90§ g wua wmrl ugfd ( Place value notation ) %1 StdWm &
A § drfRaRiy R an ) w§ o ok® 8 ¥ o olivan zar%
352 anfk § @Al 71 e5o@ i AT ¥ |

TR T § WK WA FleR! fwed ¥ O e vl U F feo
g0 FQ E1 N ufy sww Ot ¥ sad 90 W uF gEER wdwm Fe
qar g

8% I, SER 959 = ( 798I 99T X AWM FAT 997 5 @ndl 2 ufyr )

difference in area between the circle and the polygon would at last be exheusted.”
~*A Short History of Mathematies” p. 310.

off 3% § g ma w@w R —

“The Greeks called it exhaustion; Cavalieri in the seventeenth century
called 1t the method of mdivisibles and, as will appear in the proper place; got no
closer to proof than the ancient Egyptions of af latest 1850 B, C, ’I‘o us 11'. is the
theory of limits &, later, the integral caleulus,”

~Development of Mathematics p, 43, Edn, 1945,



22 slgftaquntie seama

fogar quAse mg € gaw 9dl B OF SER TN
afir sa oo = g | R g
ot e arar v = ( sgred uf X S o % andl 7 ufr )
fegar quA%e Ma & a7 GAAT F1 TF T A AW E ek g8 TGS
TR A T Y| R h gt e an —
20 RTIRG! FIER G419 = ¢ STIER AT
Lo BERE YR TAM =2 IFN IR
2o RIS AT Ge3I9H = ¢ g SRR
(mo g, 1Y)
o7 G F1 gAm frwred § fo¥ adee w1 vdw few ¥ gg oy EIcs
N ard & W A ¢ | SlE w1 o srm At @@ ¥ ddarad e saer
a1 § gen & | oNES W akanr 4 AR BRlt afn 7 (%) F widde mw s v -
7 % F58% = 3,7 atqar Log,x € |
read § flt g F gD ST YO & WU R ¥ R an B e s
wE W &% | SqEd, AR e =7 B a7 ¥ Iy o A |
af% sgme & @g=sg Log,P & catar 919, (@ei P smmea §) @

[y

il = [ g ]( Log,P=tdwa )

ik gsige = [P]( Log.P)
o ate ¥ O gEA0e w1 gds ofe® #t A R ok sl W odtE ws e
W (-)fEme | FImME AT @AY FEer S swa d, W wAIat

¢ St & g 3w ¥ oM aF SgMfid W AR anawe a3t Logarithms
( Gk : logos =reckoning, arithmos = numbet ) & afim 1 @dvm R 75
efydt § g2 &9 F@ 919 @) o T QT | T AT F ) @ APERF A W §—
THE A @ESE F I@ A (4o ~ 18%0) iR gaR AN JW I J, adf (WU}~
253R) | TE AN & sufwFER % fava § Al glogasn YR w1 @ §, “The
discovery of logarithms, on the other hand, haslung been thought to have been
independent of cuntemporary work, and it has been characterised s standing
“igolated, breakmg in upon humsn thought abruptly without borrowing from the
work of other intellots or following known lines of mathematioal thought.”

w-A ghort lustory of mathematios, P, 193,

R o9 9 dw # AR A AR @gEr o & Logarithm & mam #
zatar o1 &t 9g 107 Loge ( 107, n°t ) € | agY, et e % wdt 7€ aife
g agat & sy |

“The numbers which indicate (in the Arithmetiosl Progression ) the plaoes
of the terms of the Geometrical Progression are oslled by Napier, the logarithm of
those terms,”~—Bulletin of Caloutts Mathematical Bociety vol, VI, 1914.15.



frerqauo s i Y

e T 0 Ul & 9, Fifs adena 9 G deun a8 Y, g G s
2] e derell ¥ dl § @R A W dem ¥
(. g, IR)
T YHIR, SRiE = ( 4Te )2 = v ( 5dls )
&R 771gs = ( 374g8 )3 =& ( wis S )
wwlswdaadm e 5 Y guwdwl § e afiw 9t fnd seda §
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d v wsfig %R War ( cbord ) =1 AW fw fofea g2 wv & far o ewn R )

a =/ L (€)' -(5-0)]
=\/Y,[(r)‘—(r-h)‘]

&1 3 weAaRe % A ¥ 9T araw v ¥
a5t a2 & W ¥ f—
(39)* = (39* +(m)*
& @) = (89) = ()"
sormsy/ Y [@R -G
M, B, §¢q— g8 I ¥ dusR & sgem
0. ¥ g A e & TR whay
g am ot fe st A R |
gaq ( Length of the are bounding
the segment ) F1 am fva fofed & #
A o5 § i—

339 P m w@F B YR fad @ s EE @A
v 5 @ fore® fava ¥ gfew w1 s g % :

“Mhe Pythagoresn theorem appears even more dlesrly in Neugebauer and
Siruve’s translation of enother of the cuneiform texts, which we may date some-
where sround 2600 B. O.”’—Coolidge, A Bistory of Geometrival Methods, g T

Edn, 1040,
g JhFE 78 &
dat= TE(E-ETT
sdanaty #, dar=4/ T R R AR
anft | e oFR A=y Ry A ) s AR ZRCAU

myl Wy W



Rrearmfe afr
waw=;\/a[ @+ ~(d 2 |

WG Gagegiarae b, ol 9 T9 T gAY oA frwen ¥ /Y
h=rwa 1

wy

Wi wge=v/3{{d 417 ~(d)7}
=4/3[3r* - vr?} =v/ert

=¢/%r mg o ¥, B8 awsgs § gdiwid wor ol sEmM | 3w a7 A

@R s e afES§ w w4/ MR 79 T oA | o e
o7 § af gow AW 9% e §) 29 g3 9) oifug s 93 e

L Ve
Total Are=3 f \f,+( )dx

I, AT AWER W, T W Wof Tm W8 F SgT W sm {EE
s gTar ¥

M, ¥, $¢o— =3 diar ( chord ), aiRk frar (diameter ) & QA
i ( Height of the sepment ) fiwien % e ag @3 a1 &=

P

veiee % ofiz aas AW difEEel wefed (36R3-289%) R g ek
& g1 ¥ arafteg fm Rfaa g B R

) m—-BEH"“ the Arc]-rCh;rd of the whole Aro nently
@) A m____Chord+256(quarter ﬂ;z are)—40(Half the arc) noarly

% @it # Chord 71 4/ [r* — (v - h)*] @ S &%ai § U1 A T
% 0y gad gom 9 @ @vdA B

R Fepglanafy RURY, €Lk,

we 2, 5 a5 g7, frr (ot oflsw A aifte <& = ma fear s Qan—
¥h?® + (fig)? = ¢r-h =0,

sfh=r i[r* - (ﬂa_i")a];ma far )



u® dgarmia seE

SEEE Y £ AR IT - (W) W o s g
R gt § & SR s F R e o Fun ST B Ty an g s
T, WA 2o AR et § RY ¥ af ¥ ¥ r AR ( eliminate ) # w
¥Y, sllar &R qm ¥ @rs a1 St § 12—
(ﬂaﬂ)a=ah‘+(§'ﬁ7ﬂ)z

o, ¥ b 4y (ﬂ;i')1 Ty (R R d)? el vt fna g
a3y gig ar § 1—

(7992 =R b* +¥(€ 537 7 )2

R aRT R am R @ ewd )

. 8, Reo-R¢CR— T WA ¥ frwy 1w w1 eveq @ew qar |

e 8, CU-CE— TR TE W TFR ‘o9’ A w5 <@ aifvanl e
Ao ¢ A sqa oo ¥ AR AN Y, e v d goe @ 0w way awm F 9
TR fyg Rt F oFa0s 9 a7 7@ §° |

ST Tl 5t g e SN I eI w1 uw IsaE T t—
ﬁmﬁﬁmfé@amﬁﬁﬂz@a‘mﬂﬂ%ﬂﬁm%;lél e b e

A T e R G ST w7k F o Q) al,

O FFE=L WF; ¢ Fw=219, ¢} @W=1T, 3 TA=1 T,
togga=2 fim, ¢ RA=twy, Ave=2 A9, FAE=twY, IW=1 am,
Reg=t a, sk a¥=¢gn Q@ ¥ | 1o MmN, oY 5q} gL, U W AWK

tafaim sm sem ¥ 5 e al & vy i wwar i, 6if dam
aft Fear AT few ¥ adee adl | @A S omer, Ymnda QA ¥,
w8y OF e A v ug mam gt o afwaw & e ¥ ) @ g 6 el
qifts e ¥, F% o gaa ¥ i qRd w1 el i @ e MY, W
o aTew AT § | AR e A s Al § A ow ena ¥ v ag st 61 9,
v T SRAAT F9 gaN — 9 a% F1 w78 da, Fif 3 899, “afee”
RO ¥ IR W Tg Adl ¥ 9 99K 7% F99 & svenw ( postulate ) 43
ot &, wal s &l e B W A ¥ e onged & A qww N AW I I
fra ) STIRG X, AEdeEd ARS T el Y g §, e AR w6 SW N
Yo, O 3 WA TR Qe D e w9 R A Il gHA T
s T S6% SR 9 A & o1 ¢ 3, Fr Fr 30 ARG awen & s o A
2% 9% a7 (universal truth ) %1 g ower a8 WER | ®, AT Sl
3 ag smr & | ey el T , o % oA A oifm & 9d a0 @R S
ST S T A R R 1 A (ves Rk ¢ R g ) B SR e
SIS 7 I Rtoo A Y ¢ @ 9% ¢ | A Raw F 7 <Greek Mathomatios
by Heath, pp. 271283, Edn, 1921% zger ) _ .7 .7




ottt afa yy

wema AT Y| wavEm Y A ()XY i H T ) = D
= & am '37 fed m ¥ fed () X (ro)c ad @t mA R T zw yeR ag
$EI TS F 567 31 A1 Z0, IFE @I MY D AN aF SMAF AT Y| >
08 @ SEC @I O T R AR dai ¥

M. ¥, 38c-§R—azi 95 A7 Pl ¥ 5 Smrwdi X mea Scaed of ol
(set ) fozra & @)1 wEEE AR SF 9 smemonell 1 g SO T 5w FRA
% | eEnE R wR W) 0 iEd SRl W e frel g aw e oE
gmg Tows seEE a2 srEE I R waT g wmA B
‘@ Shg 0§ wa sovad W fira ¥ (3R go 3¢o ), ‘admars afagd 5
g ¥ (2o R ), A e S99 W RO 3 (9o 2¢1), s T RRe
wgfedl 9 ta® eda ( perception ) St gsar 3| W9, ewema M IF IR
31 @ W %1504 AR (o8 6ea ¥, <9 6t ‘@A ST H wafed s @wfiat
T 5 fed e w0 7 el QA A | se ReR qm Aw A 8, WIR § faw
% (a5 39 AT ard @ sam war @ afmg ad )

ard ( infinite )Y ¥ = nwik” A=l A wfiw KA T, (1) AwAR

{ Infinite in Nome ), wnwmia~ ( A ttributed Infinite ), ( 3 ) T=am ( In-

finity of substances ), (¥ )nwmam?® ( Infinite in Mathematies ), (&)

¢ *“In lustory of Western philozophy the term. Infinite’ 1o oeLpoy is met

with, apperently for the first time, in the teaching of Apaximender (6th cent.

B.C). He uted it to desenibe what ko conceived to be the primal matter, ‘principle’
or origin of all things,”~Encyclopsedia Brittanniea, Vol. 12, p. 340, Edn, 1929,

3 “The chief types of iufinitude which come to the attention of the mathe-
matician and philosopher are eardinal infinitude, ordinel infinitude, the infinity of
measurement, the @ of algebra, the infinite regions of geometry and the infinite of
metaphysics”.—The Encylopedia Americans, vol 15, p. 120, Edn, 1944,

3 31, aftidia e SR ) e fefae o9 § gty mafE fwar ¥, VIE the law
of varistion of s msgnitude is such that x becomes and remamns greater than any
presssigned magnitude however iarge, then x is said to become; infinite, ond this
conception of infinity is denoted by o» " gdt ¥ wraw ¥ Sw@ wmwie ( James
Pierpont) fema §, “Historically the firsb number to be considered were the
Positive integers 1, 2, 3, 4, 5, 6...we shall denote this system of numbers by (,
This system is ordered, infinite......The symbols-}o,—o are not numbers; ie,
they donot liein (y, They are introduced to express shortly certain modes of
varistion which occur constantly in our reasonings,” The Theory of Funotions of
Resl Variables, Vol. 1, p. 86.

% ofdg afnas F1 o ¥ arsed ¥ fi §F UK Swofed ¥ —“An infinite
aumber, “says Bosanquet, “would be a numb r which is no partienlar number, for
every particular fs finite It follows from this thet infinite number js unreal”

The Encyclopedm Americana, Vol. 15, p. 121, g3 8q=mdi grr @ 08 eweg R
(¥ $ g w Il )




A sttt e

anafyFaa (Dimensionless Infintesimal), ( & )-www ( One directions] -
JInfinity ), () wwaas (Two directional Infinity ), (¢) Remomsy
( Buperficial Infinity ), (3 )esia (Spatial Infinity ), ( to )wmymm
(Infinity of Knowledge ), ( 2t ) arssarawa ( Everlasting ),
Y, MUt ST RET BeT faram )
g9% TY® §E 7 § §on N WAt ¥ dv 9w ¥ A % () v
Finite or numerable, () s@a Innumerable, 2% (3) a7 Infinte,
agi gm, g % o, Jefs ¥ wAW ER W@ frmed e few s
YT T 8, FHTAT A A, T AT N 1 F GRI Frshig 3 | Gema B @7 wt §
feenfaa fiar a1 R ¢ 9977 S, Aan dearg <N s derw e €A e S, Sm,
skt Su &R | aden A wk® Wakend, gedend O aenadenT § fnfea
W, 17 9T N 994, 79 &R s@w § Raf fem am 8, Y o Ap,
Ay, As sk Apj, Apm, Apy; Ayj, Aym, AyuaR Aaj, Aam, Asugw
frefig 1 | g6t waR, wwwa w1 OfEd Waraed, gemed R amrareT ¥ e 3
varg d ¥ 997 o, A ok swE A ¥ @it g o e Ip, Iy,
Ti &itz Ipj, Ipm, Ipy; Iyj, Iym, Iyu aur Iij, Iim, Tiu gwo frefig 8 1
SFE €Ed (Su ) 1 g @ Y (e falleg fear &1 907 S— ST &
g1 v g WAITR ¢ @@ A9 fewer ( Diameter ) ai® aur ¢ TR dreT 39
( height ) 51 =R 3% @nftg #@ ¥ | ¥ Fomw: qorH e, ARTEIH §T, ACTSH
3< &t sraaftua g Feem § | - o
- gifvan smaftag FE i Al ) el § qu Y &t 59 iy gAw SeeT gEEE €
2i8j=R) axiagcAeta Y e Mawar, dema § A ¥ oM B |
R & o ¥ 99 veNd & SFE weAd a% 919 7€) A, Fan gema [ SmO>I W
Sm ¢ Su ] % frmer ¥ 1 59 smafad 38 N W WK 0F 05 @l SO o
egil § g A | (FEwarR [ R¢ ] d gegwane WA R s L e
gile 598 W OF O] gAY {60 w0 ¥ SR OF 35 @ Rea © wdt § @k gE 9
TS A9 §C GGl T Al @ amar 93302 8R33¢¥K 1R 16REEEREERERARA
ERRREARRESY A QY| Fiaw A wa § Py A Sk et o
Aok 3@ o ¥ (1963¢ResRSeEC ) X (R0 )3 wRl @md ¥ 1) ¥ wA
afen 7 GRAITal S AaTRet ¥ firm 31 R, 9 v Afehe ,z,waj-
2g¥ ) ik I F ( 2ewt=t3%¢) % “Continuum of indivisibles” a®
“Theory of real numbres” & fpg §eR wwfies & 3g forr fofed & go e
& oW | awa gl 3 e § ARk ¥ de @ A ¥ o &

“Development of mathematios” % 8 k63 & g7 e arat — o

" «falv,—I see no other decision that it may admit, but to say, that all Numbers
are infinite; Squa.i'e's are infinite; and that neither is the multitude of square; _1::;
than ajl-Numbers, nor this greater than that : and in eonclusion, that the Attrib2

(a1t 3 )



ftagonfaw afm )

5t 9@ g ( Even Number ) ¥, safed aifan ot sugs den % v, gl #t
afman 52 8z § ftem | fog oz ¥ AR oud feee 3 aUR R Jemsr tooo
e vgu 3T s @A § @I ol gdt gna s fest gl Rt amfa
DNl $ A wwge ¥ oF oW AR | 39 nER A Fa (R § =) 99 afs g
gext g 0t @l ) w1, S g 3 § qev wal o ok fre v a1 agg § sudw
ge o aRan wEl 0@ SN F R F1 aR Reos AEF WA F ASAFK I
Qg frr 3§ 8381 § Wi 4T @ W gerel g9 ¥ de sw@ @ |

7t B SWEW sd TErH I o W WY a9 ofRTErEl ge WAl AReq
S| S9 5% 9t WA 97 OF OF o] o6 GER AT ST H WAL SRt 9
se% QU W WY €9 958 1 aftrmm R afan o e e g egr § @
ShF F@RF A Looo N7 TN H FT dERW IV WAl § @i m Y|
gt g8 o8 § enid g v qdadend Apj ¥ SR el ¥ 2 s AW wemw
Y g A ¥ |
Su= Apj -3
zg g5 Su> Sm > §j> ¢
ak  Apj> Su auw sfenmigEr
Apu> Apm> Apj 1
Apu =aig sigr W7 we@E MW TN F RY @ W fred w15, 5O
¥ & ol 581 6T JFT K I WA T 94 ISIRWT WE QA T, N 3w oy
agEnT § 396 ¢ o oa ¥ i—

[4pi]*Pr = Ay} = Apu+ ¢
78% 9T RN $ SIgAR,
Ayu>Aym> Ayj> Apu %)
SHE T AWCAIT U@ 5 B Y, 997 g 0T w1 ad FE Y N awa
s ME Dar ¥, 3ad § ¢ 97l vEm L—
[Ayilt=Aaj=Ayu-+?
aar Asu> Aam > Aaj> Ayu ¥ |
Asusiam Ipj & e snd ) guIpj (s aclaada ) fimg = T A
fart Ry fipar oo

of Equeality, Mejority, and Minority have no place in Infinities, but only in termi.
nate guantities......”. ggi Numbers %7 anmg Fa9s wga demall LR Al d
37, T [T ¥ gg 04 9 4T 98 s ARe—

“Resolving Simplicius’ doubt about the coneeit of ‘assigning an Infinite
bigger then an Infinite,’ Cantor proceeded to deseribe any desired number of such
bigger Infimties. First, thereis eaid to beno difficulty in imagining an orderd
jnfinite class; the natural numbers 1 2, 3,......themselves suffice, Beyond all these,
in ordinal numeration, lies (; beyond ¢ hes -1, then ()42, and 5o on, until w2
is reached, when @21, ®242......are attained, boyond oll these lies 0% end

fo@. ¢



we sigfrauonts geT

sy ¥ Aaj 5t @ afefeal @l TR § @H Y ow AajuRr @) =
s enfe + ¥ | gad Aaj U1 N R w St fr ge e ¢, ¢, w0
wnfya o=, WeR § gua 31 b uf 3w $8 ¥, o Aaj mermr mamaky ¥ %, L g
33 & 1 @ b ufy =1 feed 92 2, 2, &0 B b AR & ¥ et o w3 o Ul Sow
%@ € ot o Aaj merm mmm afn § ¥ 1 MG R Y| 98w an aw s@ R
%, w9 % {5 gers aaw uf Aaj sma a8 @ et | gl w0

[Aaf] M =b b = 05 [ = [d) =,

T AER A AT F A ¥ AajaR | EHUD ¥ a9 am A j ufa
s et § |

B d, J uftr 9 3 of Afpal 5%, 07 N gew w0 @i w N RN
fefe e, o, qwol® Fuf | & vl wvew oW w3 ¥ @ k ufy sog 8
i gorst g Afy ¥ & cEar I T Rgw k 9 I o mEw v w,
LA HA k k, eufi@ :A @ & 1ufy Sqa Q) wormt gAw el afi
JHY ¢ M 3 ¥ | 0 yoR 98 P a9 a5 R AR 8, o9 A % § gerw ufy
aar 3¢ € el | g w9

. k 1
[1]i=k;[k] =l;[1T=m,..c@ff s o5 @ @ §, sv a5 f
§ R 38 B 7 © o, &R sla HaT @ P ufty swm A E )

9 X 8 P afy =t Q afvofia &%, 5 R gormes ol & ek gad
% ffed w, o7, Gr AR T AR Pt enfid oo g w1 8 @ Q aftr sam

beyond this (y241, and so on, it is ssid, indefinitely and for ever. If the
first step— after which all the rest seems to follow of itself— offers any diffienlty,
we have to grasp the scheme 1, 3, 5, 2n+l,....I2, in which, afterall
the odd natural numbers have been counted off, 2, which is not one of them,
is iimagined as the next in order. One purpose of Cantor in consiructing
thess transfinite ordinals. @, @+1......was to provide & means for the counting
of well ordered classes. a class being well-ordered if its members are ordered and
each has a unique ‘Successor®.”
8% A 8% A § gt g3 W Sfefeg —

«For cardingl numbess also Cantor described ‘an Infinite bigger than an
Tofinite’ to confound the Simpliciuses....... He proved ( 1874 ) that the class of all
algebraic numbers is denumerable, and gave ( 1878) & rule for constructing an
infinite non-denumerable class of real numbars. Were we fo meko & list of specta
cularly unezpected discoveries in mathmatios, there wo might head our list.”

g, 5t Sl @ aftw § fag w¥y frgell W der wAge A @ @ w,
foa w¥a frgalt 9 v & frm it ¥, aef e S & spwwar Ranarer s
P ¥ ) g6 g 98 Qe 9 78 AHR Sifa §— “Cantor proved that o esoh
instance all the points in the whole space can be put in one-one correspondence with '



freraquofue aftr ug

Ay omn AP Jes et R Q= IWad gwr Ak =%,
%, 2 T B afy Q, Q emfid TR WA R uRtswa A, A TEw g wnfta
ufr P A ¥ ¢ g A3 ¥ | 29 49K 9% 691 79 9% 9@ 919 8, 99 95 5 I
ufit P omg 3¢ € et | wdlls S0

[PF=Q, Q=R iz
aite 517 75 f5ar P ar ot o1 g% a9 ofd ¥ sua g ofrma AT % | o wdfla

DN E AR T DN Aaj ot el an o el ofn ser ) @, @
A 3R e gefig sfrar & A2 ¢ 1 Swa S |

gl the points on any straight-line segment. In a plane, for example, there are
preoisely as many points on & segment an meh long a8 there are in the entire plane.
{?) This, of courss, is contrary to common sense; but common sense exists chiefly in
order that reason may have its simpliciuses to contradict & enhghten”.

o, sifmaafy ¥ &t gwifed 5g 0% feeq X A ey wWEaa, ;|
«Another problem which bafled Cantor was to prove or disprove that there exists
& class whose ecardinal number exceeds that of the class of natural pumbers and is
exceeded by that of the class of real numbers...” zg gsR % aeaga (comparability)
gt e § SqerEt 8 < ofma &5 g sl R Y Qa W el § s
agaT € |

frwg 397 % A Fraenkel 3t “Abstract Set Theory” zgsq ¥ |

%, JATI F o A tagr § gRad F MG Az N e fefaw 3o
aermat § gedt 3%, 1 Encyclopedia Americana vol. 15 % g8 220 &%
Yagsggaand ¥

*1) The {roe infinite, both in magnitude and in organisation, slthoughin
one sense endless, & so incapable in that sense of being completely grasped, is in
another, and precise senge, something perfectly determmate,

2) This determinateness is a charscter which indeed, includes and invelves
the endlessness of an infinite series, but the mere endlenness of an infimte sorjes is
not its primary character, but simply & negatively result of the self representative
charaoter of the whole ayster.

3 ) The endleswness of this series moans that by no merely successive procoss
of counting in God or in man, is 1ts wholeness ever exhausted.

4) In consequence the who'e endless series in so far as 1t is o reglity must be
present, a3 & determinate order, but also all st once,to the absolute experience,
Tt is the process of sucoessive counting, as such, that remains, 4o the end incomplete

- 80 a8 t0 imply thet its own poseibilities are nob yet realized veeer®
g & gRawsd g w0 e ¥ S R of aree vewe ¥ aw o dely
F gl ada defr (fasl) B Q9 e ok o & Gt } cgem w3 2 A
(Method of Inversion ) & 5l | mafrs wgwn = awx Qfar Mo i P,



fe dfiaqoniedy setm

7&f S © s frelavfs ) sudw verw frema A & 9 ofr mg }
3% 393 dedt ar o awafl Ufr & %3 %en (steps ) anft 1 M= &) 7w TFR
@ qar g F €@ fvas freaor (treatmens ) frw fow & faed ey
oMewifis angeard od eI aed =t aeld i A QR E | 77 asy g
&ft & araed weeay ¥

dIFR FEA § fe v wf sEw swea-awens mw adt Q| ah 7
97 79, SFFT I g A9 @ W # Ry ( Spatial Points ) a@;
A § fag mat @ amEs g gam g 5ds 90 ek e aRie ufl
(wofifee s@% afy o sffgs 98 ofn ) DN wom swerw o wam
€ ol swend ufgdt R T ¥ Berm o MY Y ¥ e a7 9 g
gt Uf 98 3 ¥ | PR W, saw sdermeEna i saw T8 St | e 9
g9gw et 7@ ) U afy sqaddt 21

ge g ag U ufy & Rafvsearergamam, HIAWFAATITENE, 7,
399, T A S afymualies N sefin amefin w18 & emY, g ofidt @)
frerer 3 & ot @ T T afig arafil SR T & Ay V swm ot Taw swe
wigerta (Ipf) s gear A T | 2EH ¥ TR W ST ageAaEEd W
e o et ¥t wellw w9 A

Ipj=Aau+t=V+2
&t IJpu>lpm > Ipj
7a% QA ST JEARE A &RA § |

qia FgiT ol 4 frweal § 1 @t Fad sl T § 99 o | @ fee) =
& uftlra deaadl 1 g1 wAT denell % go wed & weifs densl @ iR
g | Sarand ¥ werwT fmgd fafg § qw svaRa ades afedt & A d gt
TEaTall A FweR w1 SUw feal ReE 3R e ¢ ), a svaiRa s ARl
§ R g i i & ST S St 9 s g f— e i ST
R o199 597 T AT OF a1 GRUT @ F A A GAm 7 A O 6% |

g “The biggest unit of time s the Mahs-kalps ( HEIFeY ) made up of two

aeons Avearpni and Utsarpni, each consisting of
41345263030820317774951 2192000000000000000000000 0000000000000000000(')00000-
0000 ( 77 digits ) solar years. ( The Brahm Kalpa of the Hindus also consits of 77
digits but the digits do not agree )”, Cosmology Old and New, Page 23L.

o g 3 riy wecam, wwd g b W A9 qur s€ @F W9 (9
YedeggEa T ana egd S § s € S t) siw o adwE @ g @r:
¥ rig adera § ) SEEd SF A w4 A% % ARl s S e
! srdnan U | 9% T &l MR Sidl & Souls in ordinary vegetation
afly Souls in vegetable parasitio groups Fgl ST @l i



R tagunfiest T |1

Tyj = [Ipf}™ = e foz
i Iyj=Ipu+?
fix Iyu>lym>TIyi>Ipu
au Hj=[Iyi]* =Iyu+R
11] Y ser e S1E T 3 Y ST oA ) gdsq et AR
sty 3 7 Tin om o a1 mR @ < gmw S A g ¥ 1 58 « ¥
iz i, g, SIE, 9976 A% GAE AOTIET B 9T N MW gEl
fierm A 9 gaaq @ 9K sfia 9 3 & W% fr @ ft seze T ma 7 QR
g P s AW ¥ 9P T, 79, Ieewd awa Sowedn & a Agam
(ssmeRIMA o3 @) e o Tiuswa Qo | sgwen 8, 79 7l §;
395 79 7aR & 70 59w 99 59 afEl T 49 ( f) Samsm Seewga ¥ amed
gl sgwme e & 5 AssmIisr Aam am lim «1gar sewagse
Aa g i fEfae o awr
g g0 7 oA gl B e T | 3y afels ol ek
8T =3 T T TEW SIFIFET 4 W9 9 gedl 51 9§ Hoenag §, d9i 399R
¥ o wam N owWEe 891 4 A3 ¥ | g mER, @ft IWE mAm ¥ wewd O
T & g ofafE fES snalewiRs O am S aews woaem ¥ el e
3 <Y e A5 gAm T A 2 | w5 AN’ o § S uE den W
Ay 78 O, S T AA F AT el = MW T N 7N dena § Ak
G | T8 UFH AN 9E 5 adengl den o adens dmd @ @,
T9% e 7 00 | S, &% gdl @ar %, 8% g9, wan sWETa-aEd
thITH 21 @uig sEst av g g%dl €, WaY SYEN a9 d HEeyd o egify ¥ &
Wi ¥ s ar’c«%am gl ofiz =T 5 (5 9l i 5 awema amw Rt
3 Fen SEEIEEE R g9 @ §1 1 ¢, S5 de g% @ e W
g 97 % =, aagrn:ﬁ e aly smEr weeldl &, w qumma,an agl £y,
WER T FgeE £ ) wdere 9% saw RefsqgasEeny oaw gear 51 g
fafasra 5 3 srnm e & ol MeEen ¥ | 36t gwR ze% R ageam A%
T 9 AFANTFAETIARAA I S F AT SIANFT F Y SRR sl

(R Nt s T R i R e Ss F M A e s &
g 97 21 fdig Sidt (akin to bacteria and unicellular organism
of modern biology but conceived to die and to come to life eighteen
times during time of one breath ) #l de 4zl  dww § s 7€t @A
W R sFaken 66 € den dt RN e ¥ aTard 5 At w1 e
gRR ST F 1g0E oA F qugs A §en A9 Al Y emvagd af mA ag ¥
frsre & andl =) 7o T ggie $ A 51 6T ¥ avagd) o 0 § ok e
Fa F ARl A Sew s A g ¥



” SR se

% ofordt Y dem ¥ ) qEd ) odea A% wongd, a7 guv T .
=R (w1 % %0 39 9 afe  afywi et )E} e | wzq?r :'T?:ﬁiT e

Tt 9ER Fa SFE AEEIARNENT SN w9 qlaw § 39w § & e 2
oI ¥ @ o I IR & o A ¥ | A e smw ke qw
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«With the relativist cosmologist’s postulations that the geometry of space is
determined by its contents & that all chservers regardless of locations, ses t}le sam.e
generalpicture of the TUniverss, it s proved mathematically that either the universe is
unstable, expanding or contrashing. Another aspect of such universe depends upon

the curvature calculsted, When redshifts are interpreted as velocity ehifts, eurvat\;r:
is tuken positive ensuring & closd space, finite yolume and & definite umverse &
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particular instant exparding with time. It dates back to about 2% 10° years, though,
the stars of our galaxy are thought o be born 10 years ago.

If the omrvature is taken negative the formula shows an open hyperbolic
space of rading 3 6 X 10° parsecs—on infinite stationary univers: of mesn density
10°® pmyfom® I-miting case of zero curvature 1s “flat” Euefidean space with an
infinite radius,
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Thus we seem to face, as once before in the days of Copernicus a ohoice

between & small fimte universe and & wniverse infinitely large plus a new prniple
of nature,”
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systems, each of great dimensions, which however, are small in comparison with
the stupendous distances by which any two peighbouring systems are separated
from one anvther, Wemay liken the umiverssto & broad ocean studded with
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